Searching for physiologically relevant in vitro dissolution techniques for orally inhaled drugs.
Inhalation is the preferred route for the treatment of lung diseases. More recently, also formulations for systemic treatment have been developed. For efficient development of inhalation products it is necessary to identify a link between particle parameters and in vivo performance. Such a relation exists for oral drugs where dissolution and permeation across Caco-2 monolayers are correlated to in vivo absorption. By contrast, the only in vitro parameter with established link to absorption for inhalation is particle size. In vitro dissolution could be another important parameter because low solubility determines bioavailability of inhaled drugs. The review highlights the importance of dissolution for drug availability in general and lists important differences in dissolution testing of oral and inhaled formulations. Dissolution testing protocols are summarized with focus on the composition of the various fluids, which are used to mimic particle dissolution in the deep lung. Finally, a role of in silico modelling in identification of physiologically relevant dissolution fluids and in in vitro in vivo correlation is suggested.